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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

2. Claimsl, 4, 10, 13, 17, 20, 23-24 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Kim et al. (20040214547). 

Regarding claim 1, 10, 17, 20, 23, Kim discloses a mixer, comprising: an input 
transistor pair for receiving a RF signal (RF1.RF2) and a LO signal (LO); a plurality of 
submixers coupled to each other in parallel, and a tail current source for supply power 
(fig.4-6, paragraphs 83), wherein each submixer having a polarity in order to generate 
an output (IF1, IF2) (abstract) (it should be noted that the IF1, IF2 are generated by 
mixing a plurality of mixers, which means the each mixer having the polarity to prevent 
cancellation of the signal output) wherein the LO signal is divided into a plurality of 
individual LO waveforms, and a phase difference between any two time-adjacent 
individual Lo waveforms is approximately equal to a phase difference between any 
other two time-adjacent individual LO waveforms (figs. 5, paragraphs 29, 31, 56-59). 
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Regarding claims 4, 13, 20, 24, Kim further discloses the phase difference is 45 
degrees (fig. 5). 

3. Claiml, 5-11, 14-15, 17, 21-23, 25-26 are rejected under 35 U.S.C. 102(e) as 
being anticipated by Molnar et al. (2003/0176177). 

Regarding claims 1, Molnar discloses a mixer (figs.13, 24), comprising: an input 
transistor pair for receiving a baseband signal (RF+-) and a LO signal (PLO +,-) ; a 
plurality of submixers ( fig. 13) coupled in parallel for mixing the baseband signal and the 
LO signal; and a tail current source (I current) to supply power; wherein the plurality of 
submixers share the input transistor pair and the tail current source (fig. 13), wherein 
each submixer having a polarity that can be reversed to obtain a combining output 
(Molnar discloses the reversed polarity of mixer in order to obtain a combining output, 
which is inherently to avoid the cancellation of the combining signal output) (paragraphs 
26, 34, 44, 93, 99, 130, 247, 258, 263-264, figs. 13, 16), wherein Molnar further 
discloses a phase difference between any two time-adjacent individual LO waveforms is 
approximately equal to a phase difference between any other two time-adjacent 
individual LO waveforms in the plurality of LO waveforms (figs. 6, 14A, 19A-B, 
paragraphs 130, 185-195). 

Regarding claim 10, Molnar discloses a RF mixer, comprising: inputting an input 
signal (RF in) to a plurality of sub-mixers, each submixer having a polarity that prevent 
cancellation of signals output (fig. 13, paragraphs 26, 34, 44, 93, 99, 130, 247, 258, 263- 
264); driving a switch on each submixer; mixing the input signal with the plurality of 
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individual LO signal (LO+-) such that only one of the plurality of mixers is active at a 
time (figs. 6, 19A-B, paragraphs 27, 33), wherein a phase difference between any tow 
time-adjacent waveforms is equal to a phase difference between any other two-adjacent 
waveforms (figs 6, 19A-B, paragraphs 170-181); mixing the input signal with the plurality 
of LO waveforms (fig. 13) ; summing outputs of each of the plurality of sub-mixers to 
generate a final output signal (paragraphs 194-195, 279, 204, figs. 13, 24). 

Regarding claims 17, 23, these claims are rejected for the same reason as set 
forth in claim 1 . 

Regarding claims 5, 1 1 , 21-, 25, Molnar further discloses delay times of LO 
waveforms preventing the overlapping of the LO waveforms (figs. 19a-b, paragraphs 77, 
43, 130, 131,232, 247). 

Regarding claims 6-7, 26, Molnar discloses six mixers, wherein the output signal 
is scaled by sqrt (2)/2 (fig. 16, paragraphs 260, 263). 

Regarding claims 8, 14, Molnar discloses a square wave, when summed, create 
a linear signal (figs. 11, 14A, 18A-D, 20 A-B). 

Regarding claims 9, 22, Molnar discloses only one submixer is active at a time 
(figs. 6, 19A-B, paragraphs 27, 33). 

Regarding claim 15, Molnar further discloses the input signal is an RF signal and 
the output signal is an IF signal (paragraphs 5-7). 
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Claim Rejections • 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claim 16 is rejected under 35 U.S.C. 103(a) as being unpatentable over Molnar 
etal. (2003/0176177). 

Regarding claim 17, Molnar fails to teach the input signal is an IF signal and the 
output signal is an RF signal. 

It should be noted that since Molnar discloses the mixer used in a mobile 
communication device (paragraphs 18, 88), which includes a receiver and a transmitter. 
Therefore, the mixer as taught by Molnar can be applied in the transmitter, as known to 
those skilled in the art, the transmitter inherently comprises an IF signal as an input 
signal mixed with a LO signal to generate an RF signal as an output signal in order to 
transmitting the RF signal. 

6. Claims 4, 13, 20, 24 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Molnar et al. (2003/0176177) and further in view of Kim et al. (2004/0214547). 

Regarding claim 4, 13, 20, 24, Molnar fails to disclose the phase difference is 45 
degrees. 

Kim discloses the same field of invention, in which the phase difference is 45 
degrees (fig.5, paragraphs 29, 31). Therefore, it would have been obvious to one skilled 
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in the art at the time the invention was made to have Molnar, modified by Kim in order to 
significantly remove a secondary intermodulation distortion which is to improve linearity. 

7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Simon Nguyen whose telephone number is (571) 272- 
7894. The examiner can normally be reached on Monday-Friday from 7:00 AM to 
4:00PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Edward F. Urban, can be reached on (571) 272-7899. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the Group receptionist whose telephone number is 
(703) 306-0377. 

Any response to this action should be mailed to: 



Commissioner of Patents and Trademarks 
600 Dulany, Alexandria, VA 22314 
Or faxed to: 

(571) 273-8300 (for formal communications intended for entry) 

Hand-delivered response should be brought to Customer Service Window 
located at the Randolph Building, 401 Dulany, Alexandria, VA, 22314. 

Simon Nguyen 
June 26, 2007 




